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Sprague Operating Resources LLC
Residual Oil Tank VOC/HAP Testing — Final Report

A1. Daily VOC Emission Rate Calculations

P:A2011 Projects\11-138\REPORT\appendix.doc

[ 1 ITT1]
[ 1 T ITH
1 T T



Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

e Start Time: 0: 00

.- End Time: 23: 59

Start Date: 13-Jun-12 "~
. End Date 13—Jun A2

Average Concentrations . i e

Average Flow Rate: 81 scfm .-

IMolecular Weight: " Propane T 409 gimale




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

. Faellity : Sprague Searsport Cochme o Start Dater 14-Jun-12
SourceiLocatlon' Resadua[ Oll ExhaUst Duct S0 e o End Date 14-Juniq2.
U _ _ ... StartTime; 0:00 © o oo

Average Concentraﬂon e s o e 1630 ppmvw e
Averade Flow Rate 3 L i ' R . 286 sefm. -

MOieCUlar WEIth ) 44-099]”]0'9 LA -

'THC Ibshr -

3003 43 mgfm

mg/hﬁa =

o ( MW_.'.F’PM) / ( 24. 055 !fmol PPM_)

: _f:;.sg.ne mg{SCF

18904 ISCF

CH4 Iblhr_ ihi

NMHG [bihr o '_3 04 I

NMHG TPY

13‘33 tons!year




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Faclllty Sprague Searsport

- Start.Time: 0:00 - .
. EndTime: 2359

- Start Date: 15-Juni-12

“Erid Date 15—Jun-12

Average Conc:entrahon'-

s A

L3

Average Flow Rate!

Molecular Weight,

716 phivw 0 q
285 scfm - o
44,09 gimole 50




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

. Facility ; Sprague Searspert . StartDate: 16-Jun-12 _ .

“SourcefLocation: Residi """ End Date 16-Jun-12

. EndTime:2359

c 1749 ppmvwe
4409 glmele .+ .

Average Congentration;
Aversage Flow Rate:. ~
Moalecular Weight:

ch 'P_ropéhe-__

it e

1433 tonshyear




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Facility 7 Sprague Searsport . -

i rague Se. L - ‘Start Date; 17-Jun-12.
-Souirce/Location: Residual Ol Exhaust Duct

" EndDate 17-Jun12
. Start Time: 0:00
< End Time: 23:59

Average Concentrafion: . v s T e cen 0 e e 1,810 ppimvwe
Averags Flow Rate: . T T T i sofm

Molecular Weight: . Propane | 4400 ghmole

mgm'= - (MW YPPM)/(24055imol. PPM)= - . 331822 mgim’

mglSCF= S 9397 mglSCF

b/SCF =

o201l

1451 tonslyear




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Facility : Spraguée Searsport

_ StartDatet 18-Jun-12
SourcelLocatlon Remdua[ ail Exhaust Duc

“* EndDate 18-Jun-12
. StartTime: 0:00 =
i e End Time: 23:59

AVéraQe Concenfraf[on, il en i o
[Average Flow Rate: T
Molecular Weight; - oo o F

1,815 ppmyw " -
280 scfm
. 44.09 gimole -

(M0 2 24055 ol e o500

'-f'_'(mgfm ) (rh3/35 31 sc|=

_: 9419 imQISGF .

. 2.08E-04 Ib/SCF

NMHC Io/hr =

1447 tonslyear




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

‘Start Date: 19-Jun-12 &

~End Date 19-Jun-12
Start Time: 0:00
“End Time: 23: 59”_.;_ N

. Facility + Sprague Searsport
SourcalLocatlon: esidual O[I _

o 280 sefm - ¢
4409 glmole

Average Flcw Rate
Molecular Weight::

~ Propatie

 Beassmgn®

. 9529 mglSCF




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Facility : Sprague Searsport -~~~ . w00 Start Date: 21un=12

'scqrgzeii,;s"dat_iioﬁ: Residual Oil Extraust Duct

Average Congentration

Average Flow Rate - ‘_ 5 k] sofm

Molecular Weight: -~ . N mrer—e

)=

 StartTime: 13:00
_EndTime: 2359~ .

S T BA ppmvw T

— 409 gimdle




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

- Facllity  Sprague Searsport - b Gt Start Dater 22<Jun-12
SourcelLocatlon Residual Oil-Exhaust Duct 7. . End Date 22-Jun12 o
R sty _' i Y Start Time: 05000 0

" End Tlme_2359=

[Avérage Concentrafion .
Average Flow Rafe LU T e En
Molecular Weight: = Propane AR o |

1,890 ppmww s
65scfm
14.09 g/mole =

mg/m? = (MW * PP f(24 055 E/mol PPM)

mgSCF= (@

Ib/SCF

NMHC TPY = - 14 64 tons/y




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

- Faeility & Sprague Searsport
Source!Locatlo 1 | &

. Start Time: 0:00
. End Time: 23:59

Average Concentration:

Average Flow Rate: 7255 scim

<o 4400 gimole -t

Molecular Weight:

o s2a0mgscE

© 2.03E:04 Ib/SCF

341 Ibfhr -

084 lo/hr -

- Start Date: 23-Jun=12 ..
' End Date 23-Jun-12 -

AT78 pprvw




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

-Facility : Sprague Séarsport . T , = 'Start Date: Fa-Jun- A2
SG“ﬂ"ﬁeﬂ-oc'c‘itlan Res‘-tduaf'oll ExhaUStDuct e - EndDate 24-Jun 12;-5.*.
S [ e : StartTlrne 000 :; i

_ End Time: 23:69 - -

Average Concentration; .- 17767 pomivw

Average Flow Rate! - .
Malecular Weight: = = -0

PR SCIT e
244,09 ghmole

328060 mgn®

b

' q;bzé.’[&bfhr' ; :

NMHC e 3.03 Iohr

NM HC TPY'

3.26 tonsfyear




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

: Start Date 25“JUI’1*‘1 2
C . End Date 25- Jun 12[5‘ co
. Start Time:: L
" “End Time: 23:59 = =

S°Urcei’LOCatt0n Resl ual Qil Exhaust D'Liét :'5:' i

-Average Concentraﬂon Eilneianorn g [ e e e 738 P
.N_[oiecular Welght 44,09 gimoale -

90 23 mngCF

aonob

: _2 34 Ib!hr-,_

: 12 46 ’fonsfyear




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

- - Facility : Sprague Searsport * . ¢ s N T Start Dater 26-Jun=12. 0
Sourcei!_ocatlon Residual O|I Exh Jc - 'End Date 26-Jun-12 =
- - Start Time: 0:00 5

- 'End Time: 13:00

'Avérage Concentraflon Chorahab B Rt L N BT ::..:-: T 11221 ppmVW -
Averade Flow Rate; : B B 238 s6fm
Meolgcular Weight: -5 4409 glmele

63.37 mg/SCF




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Source!Lccatlon” Residual Ol Exhausf L uct i
Do et : x T " Start Time:. -0:00

iy otart Dater 27-Jun-12. 5
End Dafe 27—Jun~12:

:.' - End Timer 23:59 - o

Average qujc’enfnation:' S AR

Average Flow Rate: .

259 scfin o

Molecular Weight: =

mgiim’ =

mySCF =

?NM HC Ib/hr =)

'NMHC TPY '

- 1314 10 mglm

bISCF = | 113E:04 ISCF

76 oy

3171 Iofhr

e

i49 tonsfyear s




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Facility : Sprague Searsport -0 w0 o oot - Btart Dater 28-Jun-12 th e
SourcelLocatlon-'ReS|d ial Ol ExhaustD T S End Date 28-Jun- 12 >
Ci ST : Start Time: 0:00"

| ':'-';3.:;.;;.;-._;.:;'5_';_'1535'_-;'-5'- S R - End Time: 23: 59

Average’ Concentrahon
Average Flow Rater
Molecular Weight: -

256 sefm: o

.~ “Propane "

.m'g/m& I T R o 93344 mg;m3 E

lb!SCF

1 1/ 4.536E%5 mg) * (mg/SCF) A21E-04 b/SCE

THC lb/hr b/SCF SCFIVI * 60_ "-_8:6’__ Ebf"ﬁr‘ o

:CHAHbfhr '“.}f::(Eb}SCF SCFM 6 i) o 053 [blhr ;;

NMHCTPY= . 7 90 tons!year




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

~ Start Dater 29-dun-12 = =
- End Date 29-Jun-12 -
~ StartTime: 000
" End Time: 23:59 ©

- Facility : Sprague Séarsport -
Source{Locatlon ReSldUEﬂ Oll Exhaust Duct

w0329 ppMVW
st 248 sefth
e 44 109 glmolé <

Rverane Concentratlon T T
Average Flow Rate: S
Molecular Weight: - Propane . 7

_1'.5'2E';6;2} ib/SCF

2 26 lb/hr-
0. 066 Iblhr

: 2 19 Ib/hr

| 9 61 tonsiyear N




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

SaurcelLocation‘ Residua[ OII Exhaust D o
e R ' StartTlme 000
___End Timie: 23 _5_9

- Start Date: 30-Jun-12- -
‘End Date’ 30-duri- 12,;; :

Average Coricentration: 1,510 PPmVW

|Avérage Flow Rater - o

245 scfm -

Molecular Weight: .~ " Propane

TI400 gmole |

NM : c Iblhr =

'NMHC TPY— = L

ol WPF’M)/ (24-'055 Umel, PPMy= =

mg!m ) ( 3/35 31 SCF)

L 5/;45‘%6_&_57&19 (mglSCF) = . 173E04 WISCF

CH‘”*”“" ' [ bn?ﬁrb/'h?r*: o

2767.78 g’

sabhe

i 24T1b/hr e

| 10 82 tons/year "4-;";;5: =




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

: Facility : Sprague Searsport - (7570
SourcelLOcatlon ' Residua OII Exhaust Duct g

- Start Date: 01-Jul12 *- &
~End Date 01-Jul-12. .0~
‘_‘Starf Time: 0:00
- - End Time: 23:59

Average Concentration: .

1,417 ppmvw.

Average Flow Rate

24T scfm

Molecular Weight:

44,09 g/male

mg/m® =

lbISCF = R

e 0'069 lb!hr

zsue.ss {gngf,;n_s S

162E04 IblSCF

73 55 mg/SCF
240 o i

: 10.22 tons!year ey




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Facility : Sprague Searsport . . "

Start Date: 02-Jul-12.
- End Date 02:Jul12
o cStart Time: .00 o
- ~End Time: 23:59 .

‘SourcelLocation: Residual Oif Exhaust Du

Average Flow Rate: . M9sm

Molecular Weight: - Propane. -~ . |. . 4409 gimale

(g

-0.066 Ib/he

938 tonshear




Emission Rate Calculation Sheet

Total Hydrocarbon Emissions

“Start Date: 03-Jul12 - . "0 =
"End Date 03- Jul 12.1_,' L

" End Time: 23_;59

Avérage Conoentration:

Average Flow 'Rafe

Molecular Weight: - :

....... L 'PfOﬁahé L

(MW PPII)/ ( 24.085 limiol, PRI =

*.;fsf(tb/scF*SCFM 60 mm/hr) G

~ 0063 Ib/hr

241 b

9.22 tonslyear

1,280 pprvw
i 4B sefm o
Ci 44,09 glmole :-




Emission Rate Calculation Sheet

Total Hydrocarbon Emissions

- ... Facility ; Sprague Searsport "~
SourcelLocation:Residual Oil Exh

7 Start Date: 04-Jul-12 - -

© . End Date 04~Jul-12.© -
g O StartTime: 0:00 o
e i End Time: 28059 T

|Average Flow Rate:

|Average Concentration; - = o

B SRR 1 ’209 ppmvw i - ._:':::4
con e AT sefry e

4409 gmoe .

THC Ibhe = (b

CH4|bihr '

S

NUHC TRV =

ozemgn®

. e7emgscr

1.38E-04 I6/SCF

8,71 tonslyear | =




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Star{ Date: 05-Jul-12. -~
- End Date 05-Jul-12 -
. StartTime: 0:00

~ Facility : Sprague Searsport
SourceILocation Remduai Qil Exhaust Duct

R 80 ppmvw
o 28b sofm . o

Average Flow Rate: . e _
44,09 gimole v

Molecular Weight: . :

LR 61 po mg/SCF

T.l--_'ﬁ‘;ﬁ_1-.35i-:ff-o4 ibf_S‘GE i

2 07‘ Tblhr

 {IB/SCF * SEFM 60 minfhr) ooez e

878 tonslycar




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

T Start Date: 06-Jul-12
- EndDate 06-qul-12 ¢
. Start Time: 0:00 - - ©o
End Time: 2359 =

© . - Facility 1 Sprague Seargport - - . -
Source/Location: Residual Oil Exhaust Duct’

U, 054 ppmvi S

[Average Flow Rate: ..

o 2hd-sefm

Molecular Weight: -« - fPrt’j‘p,ahe : 4400 gimole - - CPRNN

maim®= (MW *PPM)/ (24,085 limol. P

NMHC TPY =

PN

ey

o

mg/m’) (m'/35.31 SCF) - 5471 mgSCF.

| A.21E04 bISCF
"""" o tsaem

(Ib/SCF * SCFM

A28l

| 781 tonshear -




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

Source/Location: Residual Oil Exhatist Duct -

~-Start Date: 07-Jul=12. 0
" End Date 07-Jul-12 -
<. Start Time: 0:00 . e
| End Time:23:59 o

Average Concentration: - - e i s 08O ppmvw -

Average Flow Rate: + S D68 scfm

Molecular Weight. -~ Propae. . |. .. _ 4400 gimole _

CHAbhr =

mgm®= (MW PPM) / ( 24065 Imol. PPM)=

(

oot

ﬁf’)ﬁ&éﬂ"SQF) S : _ 5135 mg/SCF

- 1.13E-04 IbISCF

(Ib/SCF * SGFM * 60 miniht) -

NMHC I =

NMIHC TPY.

| irbesher




Emission Rate Calculation Sheet

Total Hydrocarbon Emissions

* Facllity : Sprague Searsport G e o Start Date: 08-dul-12-
SourcelLocatlon ReS|duaI CJlI Exhaust Duct _ o

~End Date US*JU[«12’

B ‘End Tlme. 25 59.:

Average.Concenfration: « 7o in o s

e

Average Flow Rate: ™~

279 sefm

Molecular Weight: -~ e

Propane | .. 4400 gmole

THG iy

CH4lbhr =

1604.75 mg/m”

7}51‘%5 ofr

o 0059 iofhr

162 Ib!hr i

| T 10 tons/year‘ ': R




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

© - Facility: Sprague Searsport-~ - Start Date: 09-Jub12 - - -
SourcalLocation Res:duat Oll Exhaust Duct = ¢ .. EndDate 09-Jul12. "
N S EER ; oo StartTime: 0:00 0 0
AR P End__Tlme 23 59 I

e T 907 ppmvw
e ey
S Propane i sy i e e 44,08 gimiole G

Average’ Concenfratlon R e
Average Flow Rate: = oo
Molecular Welght:

(MW éémmm 055 l/mol PPM)w'. 166168 mg/m’
oo aroemgscF

| 4.04E-04 Ib/SCF -

178 tblhr”-" S e

" :s(;_.;:i*s;c.:m:% 80 it

Ib/SCE * SCFM %60 min/he)

a 065 Iblhr :

741 tonshyear




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

e Facility : Sprague Searsport.. 0 o -
Source/Location: Residual Oil Exhaust Puct 1

- -Start Date: 10-Jul-12 - - &
.- End Date 10-Jul-2 ~ ..
“Start Time; 0:00- -
_End Time: 23:59 -

267 schw

T dd09gmole

mob <

CHalbhr =

NMHC Ib/hr = -

NMHO TPY=

tosrag mgn®

. 00e3lbhr

Coe0bhr

6.99 torisiyear .




Emission Rate Calculation Sheet

Total Hydrocarbon Emissions

" Facility : Sprague Searsport = -
Source/lLocation: Residual Ol Exhaust Duct - -

- Start Time: 0:00

~ StartDate: 11-Juk2
5. End Date 11-Jul-12 .

. EndTime: 2359

677 pomww_

Average Conéentration: - . - T

Average Flow Ratgl: - .«

o261 sefm

Molecular Weight: = T

~Propane.

— e

CHa ofhr

NMIHC TPY

Ib/SCF =

bISCF * SCFM * 60 min/hr)

' 1.00E-04 Ib/SCF

 sssamgscR

o tsTem

- 0.065 Ioht




Emission Rate Calculation Sheet -
Total Hydrocarbon Emissions

‘Facility : Sprague Searsport - welovowdnreso. Start Dater 12-duk12 o

SourceILocatlon Re5|dual Qil Exhauat Duct SRR .7 End Daté 12-Jul-12 ;.

e | . StartTime; 0:00
i End Time? 23:59 . - 1

Average Concehtration: " T T 77060 ppmvie

mgin®=" f( MW PPM)£(24 055 l/mol PPM) Lo 76034 mgim

mgSCE= f'.‘(mg/m ) (mY35.31 6CF) . 49.85 mg/SCE

H 1..1‘0'E.-'0_:4§: Ib/SC

Ib/SCF =

THC b/ A0k

: ';(Iblso s;:_FM 60 minh) 0070 o/t

' f: 1,63 lolhe

" ::Ti_?_a tqn.s[‘ye_ar |




Emission Rate Calculation Sheet
Total Hydrocarbon Emissions

ces - Facllity -Sprague Searsport - o0 Lo ' Start Date: 13-Jul-12.
_Source/Location: Residual Oil Exhaust Duct ..~ " =~ = End Date 13-Jul-12 "
SO L T L Start Time: 0:00

_End Time: 15:19,

Average Flow Rate; . 260 sefm. .

Propane .~ . | . #4409 gmole

TSI g

4977 m‘g!SCF :

1.10E-04 Ib/SCF | o




Emission Rate Calculation Sheet
Methane Emissions

SouréeiLocatloﬁ ReS|du' oil- Exhaust Duct i
ST L R o StartTlme 0:00 -
e TR i E e End Time: 23:59 &

‘Facility : Sprague Searsport ... . oo oo Start Date: 06/13/12 -
L ' End Pate 13-Jun-12

[Averags Flow Rate! =25 o il

Averags Concaritration: - oo Tl s e e SRR e QD BV B

Molecular Weight: =

 f60dgmole

167 82 mgfm

-;4;?51-_ mgiéC'F

1. 04782E 05 lb/SCF




Emission Rate Calculation Sheet
Methane Emissions

Facility : Sprague Searsport i 7 il o0 - Start Date: 06/14/12

Source]Locatmn Resndual O:T Ekhau tDuet - End Date 14-Jun-12:
= RN et Startﬂme 000

,\:,En_d',Ti'hiei:{:23:__59_:.._-;-r.i-_ Ea

239 pprvw

Average Concentration: - -
Average Flow Rate! i ool
Moleciilar Welght: -

Wethianes

(mg/m = 45amgSCF

 0.96354E-06 Ib/SCE

0471 o




Emission Rate Calculation Sheet
Methane Emissions

Start Date: 06/15/12 =~ -« =
End Date 15- Jun ‘121 i

Start Tlme 0:00 1 0

.- End Tlme.- 23.53.

Faclllty Sprague Searsport

Average Concentration:: .~ .- o [ T e 60 ppmVW
Average Flow Rate o ' o o RBh sefm
Molecular Weight: - 16,04 Gmole e

= (MW PP)/(24.085 bmol. PPM)

(mgfm (m3f35 31 SCF)

1.07759E-05 Ib/SCF.

£ fbf;ztfsaams rﬁg‘if‘*f’tmg/sb#j




Emission Rate Calculation Sheet
Methane Emissions

Facility : Sprague Searsport -~ = "
Source!Locatlon. R sidu‘ -Exhaus’tDuct

s Start Date® 06/16/12:
. __End Date 16~Jurz 12"-

S .End Tlme ,‘23 B9

[Average Concentrahon

27T ppmvw R

tAverdge Flow Rate

289 scfm

----- 15,04 gmole

Molecular Weight: .~ 07 -

18447 mghn®




Emission Rate Calculation Sheet
Methane Emissions

Facility : Sprague Searsport © .- T Yo Start Dater 06/17/12

. End Date 17-Ju

Souf'c':elLocatlon ReSIdual ol E' "aust Duct
o : : B e Start Tirme: 0:00

| Average Concentration:

Avérage Flow Rate. 783 soim

Molecular Weight:

- End Time: 2350

. 284 ppmvw

T 16,04 g/mole _

37 my/SCF

1.48325E-05 Jb/SCF

oA89s2mgin®




Emission Rate Calculation Sheet

Methane Emissions

. Fagcility ;. Sprague'Searsport T o dhe

. Start Time: 0:00.
"End Time! 23: 59

- Start Date: 06/18/12 -

‘End Date 18~Ju 12 o

Average Concentration:

268 pprww_

[Average Flow Rafe:

~ 280 scim

{Molecular Weight:

T 16.04 gimole




Emission Rate Calculation Sheet
Methane Emissions

Solirc;‘eiLoc:atlom Re

Start Date: 06/19/12

Facility : Sprague Séarspoﬁ I
"End Datq_1_9-_.]un-12 :3 N

End Time: 03:50

Average Conceniration’ e AT S R 1

..... 273 ppmvw Z:'. L :'

Average Flow Rate:

- 280 sefnt

Molecular Weight: —_ (Mothana)

~ Toodgmos

mgfmﬁ -
'mg:’SCF" .
fbfsop

ibihr

181'99_mg!m i

oMt




Emission Rate Calculation Sheet
Methane Emissions

Facility : Sprague Searsport . Start Date: 06/21/12. ..~

SourceILocatlon R ‘duaIO

' End Tlme 23 59

_{Methane) oo i 1804 glmole

Averags Concantaton, L~ T T
Avergge Flow Rat

A1 bl




Emission Rate Calculation Sheet
Methane Emissions

Facility : Sprague Searsport ”
on: Resid aI Oz! Exhaust Duc

SéurcelLocat‘

;_:.Start Date: 06/22/12 L
: ;;Starf Tlrhe '
. End Time: 23 59

Average Concentration’ . .. .. .

165 ppmvw ¢ '

‘Average Flow Rate;

=265 sofm

[Molecular Weight:

216,04 ghmole E

moisce=

Ib/SGF -

mg/m3= G

(MW PP/ (24,055 limol. PPM)=

030z g’

0402 Ibhr




Emission Rate Calculation Sheet
Methane Emissions

Start Date: 06/23/12
cono 0 Bhd Date 23-Jun-
" Start Time: 0:00

- End Time: 23:59

~ Facility : Sprague Searsport
W R e

Average Concentration: "« i

T 3B pprvw.

Average Flow Rate: 755 sofm .

1604 gimole .~

Molecular Weight: -~

PM)I( 24055 ]fmol PPM

E(mg/m y (m3135 31 SCF) 50 Mg/SCF

0084 e




Emission Rate Calculation Sheet
Methane Emissions

" Start Date; 06/24/12 _
. End Date 24-Jun- 12 e
StartT:me 0:00: . -
"End Tima: 23: 59

- Facility : Sprague Searsport..:
SourcelLocatlon ReSIduaI il Exhaust Duct

o 123 pprvw
S PsBsofm L
16.04 glmole ~

Average Concentration:
Aveiage Flow Rate!
Molecular Weight: = == -0

_(Me'tha.ﬁé).'f il

 542031E-06 [b/SCF

 oo79lbhe




Emission Rate Calculation Sheet
Methane Emissions

~oo- Faclity : Sprague Searsport - 0

o ~Facll ) - Start Dater 06/25{12
Source/Location: Resldual Oil Exhaust Duc '

' EndDate 25-Jun-12 -
i . Start Tirhe: 0:00 .
Voo End Times 23:59 -

A_v_e_rage COﬂ:’Céﬁfh&ﬁOl"i: D S S L S e S ;;;’E‘]&.D‘}jmvw L e P
Average Flow Rate: R R BRI e 244 sefm
Malecular Weight: S U R e 18,04 gimole o

mg,me= 76.70 mg/m’

mngCF: ; 'fjjff L 247 mglSCE '

7888E-06 Ib/SCE




Emission Rate Calculation Sheet
Methane Emissions

Start Date: 06/26/12 -
__“End Date 26-Jun- 12
'§._..:Start Time: 0:00
L+ End Time: 13:00 -

Facility : Sprague Searsport .-
SourceILocatlon. Re&dual Oll Exh_aust D

[Average Coneentration:: =~ - i et R s S67 ppmvw Sl
‘Average Flow Rate: R T T R T = 238 scfm p—
‘Molecular Weight: <"~ . =" (Methang)

MBI mgm®

© 2rmgscF

 2.79925E-06 Ib/SCF




Emission Rate Calculation Sheet

Methane Emissions

. SourceILocatlon. Remduaﬂ OH

- Fa¢llity : Sprague Searqurt

- Start Date_ 06/27/12

"’"sjart_fr_ime;..o_:oo EH
. EndTime: 2359

Average Congcentration; .-

Average Flow Rate:

D59 som

Molecular Weight:

30140106 Ib/SCF

T2 pPMNW

i604gimole




Emission Rate Calculation Sheet

Methane Emissions

= - Facility : Sprague Searsporf = .
- Source/Location: Residual Oil Exhaust Duct

__End Time: 23:59

Start Date: 06/28/12

Start Time: 0:00

[Average Concentratioris:

Average Flow Rate: -

- 83ppmww. . ¢
o Zbscm . -

Molecular Weight.

604 gimole T

) ()

8.43712E-06 Ib/SCF

- 55,05 mg/m’

0.053 Iofhr




Emission Rate Calculation Sheet
Methane Emissions

.- Start Date: 06/29/12

o+ End Date 29- Jun 12

. Start Time: 0:00 - Fo
- End Time: 23:59 - 1-1‘*.1' ik

Facility : Sprague Searsport.'z;'z Y
Source/LocatIon Resldual Oll Exhau Duc

Average Concentratlon R
[Avérage Flow. Rate

07 ppvw
Molecular Welght: .~ (Methane) - | _

. P4Bscfim
- ';--:_:.16"__04 -g/mOte e

s OmCeeMomi s TS

| :'.f:_""(mgim) 3135 31 scr 2,02 mgiSCF

46085E-06 Ib/SCF

0,066 Iohr




Emission Rate Calculation Sheet
Methane Emissions

- Facllity ¥ Sprague Searsport 0 U . Start Date: 06/30/12 . oo o
SourceILocatron Residual Oai Exhaust Caoniaiiss i End Date 30-Juhw’12 .
: e : o Start Time: 0:00

| Avetrage Concentration®. & 18 pprvw. -

Average Flow Rate: R

Molecular Weight  ~(Velhaney |~~~ 1604gmoe

EndTime: 2369




Emission Rate Calculation Sheet
Methane Emissions

. ‘Start Date: 07/01/12

<. " End Date 01-Jul-12"
" Start Time: 0:00
i End Tivse! 23590

. :Facility : Sprague Searsport -
eILocat!on Readual Oil Exhaust Duct

1604 gimole

7457 mg/m®

. 46557E-06 I/SCF

A2 ppmvw s e




Emission Rate Calculation Sheet
Methane Emissions

ol ; - .

Exh

End Date 02-Jul-12

. StartTime: 0:00
. End Time: 2359

249 s6fm. T

“eohgmoe .

- {1 Ibl 4.536E+5 mg)

“roscr) = A3BBOTE06 b/SCF

M * 60 minhr) - = . 0.066 Ibihr




Emission Rate Calculation Sheet
Methane Emissions

Facility : Sprague Searsport . e T T Tl Start Date: 07/03/12.

So' ;'ce!Locatlon Readual Oll ExhaustDuct .. EndDate 03 Jul 12

i Start Time; 0:00 .
. End Time: 23: 59

Average Concentrafion: .. -~

Average Flow Rate! -

T 245 sefm

08 oW

Molecular Weight . .

A e

~ 60dgmoe

Ib/SCF =

(mgi?) (3531 SCR)

. (11b] 453645 mg) * (mg/SCF)

R

 4.30268E-06 I5/SCF -

0083y

= (MWYPPMY/(24085Vmol PPV es9imgm®




Emission Rate Calculation Sheet
Methane Emissions

SouféélLocatlon Resu:lual Cil Exhaust Duc{f L

5 ,f; Start Time: 0:00
- End Time::23: 59

' End bate 04- JuH12

G ;Siart Date: 07/04/12 - -

Average Concerifration:

Average Flow Rate: -

247 goim

e 0 oW

Molecular Weight? - -

T Metane) L

16.04 gimole

mg/SOE=

Ib/SCF =

67’ 62 mga’m

0063 I.Elhr 3




Emission Rate Calculation Sheet

Methane Emissions

Start Date: 07/05/12 -+~ -
.+ End Date 05:Jul-2
Start Time: 0:00° &

"End Time: 2369, .7 .

| Average Coneentration;

L 08 ppMYW s e

[Average Flow Rate;

g5 sem

Molecular Weight:

- 16.04 gmole

6535 mgm®

. 4.07991E-06 Ib/SCF

0,062 Ibfhr




Emission Rate Calculation Sheet

Methane Emissions

: - Facility : ‘Sprague Searsport
SourcelLocatmn Resu:[ual O|I Exhaust Duct

" Start Date; 07/06/12

o StartTlme' 0:00

End Date 06-Jul-12 . ST

- End Time: 23: 59 S e TRe

Average Concentration: -

60 ppmvw

Avegrage Flow Rate: ©

254 soim

Molocular Weight:

— 16.04 g/mols

mg/m® =
mg/SCE=

IISCF = [t

- (bISOF * SCFM * 60 miniy)

.70 mg/SCFf“;

6042 ﬁwgfr_ﬁ?’jg._ [

. .3;7‘5‘349‘5-06 lb;g_¢_'ig_ e




Emission Rate Calculation Sheet

Methane Emissions

~Facility : Sprague Searsport. .,

SodrcelLOcatlon ReSIdual Ol| Exhaust Duc&

. Start Date: 07/07/12..

EndrTlme 2350

Average Concentration:’

‘Average Flow Rate

. 260 scfim_

Molecular Weight — . (Methahe) .

1604 gimole

MW ePw (2605 maL PP

| *'::'_'f.?i_i"s_tfizz1_E}qs; Itg!S-QF.:é'E,' L

56 09 mg/m

1 59 mngCF

‘End Date 07-Ju|12‘ PR




Emission Rate Calculation Sheet
Methane Emissions

- Facility : SpragUe Searsport. oo n o Start Date: 0?‘/08/12
SourceiLocatmn Reéid:ual Oll ExhaustDuct : Dol yate 08-Jul-1

Avergge Congenfrations— . 000 e TR e e i BAppmYw e
Average Flow Rate: . oo L n T . T

Moleoular Welght: .~ - - (Methane) -

" 76,04 gimole

56,00 mgh®

 ASOmglSCE

Ib/SCF T

- 3.50182E-06 bISCF

iF




Emission Rate Calculation Sheet
Methane Emissions

‘Faellity : Sprague Searsport- . - 0 0 Start Date: 07/09/12
Sour'ceiLocatlon. ReSIdu' 1Ol ExhaUStDuct Al ..~ 'End Date 09-Jul-12
: S, ISR ChE R -+ Start Time: 0:00

" End Time: 23:59

Average Flow Rate: - .~

Molecular Weight . (Mefhane) .

o 61_;:4_8 ma/m’

. 1.74 g/SCF

(IB/SCF * SCFM * 60 'mi

T T %8dsdm
T 1604 gimole

| 3SIMASE06LISCE




Emission Rate Calculation Sheet
Methane Emissions

- Facility : Sprague Searsport s T s Start Date: 07/10/12
SourceILocatlon‘Residual oil Exhau 'Duct e Ed Date 10-Jul12
SR G L e o start Time: 000
et .-;'-I._ o ... EndTime: 23:59

Average Concentration: . e Odppmvw
Average FlowRate: .= e 00 R 28T schm e

Molecular Weight: T 16.04 gimole -

(MW T PPMY/ (24055 Umol PPMy= - 62.48 mgi®

v EY,”:":

o) (9831 5CR)
| bty (roscr)

(b/SCF * SCFW *60 minfhr




Emission Rate Calculation Sheet

Methane Emissions

o Facility: Sprague Searsport. . o
Source/Location: Residual Oil Exhaust Duct - 7

Start Date: 07/11/12 .

. End Date 11-Jul-12 - SR
. Start Time: 0:00
-~ End Time: 23:59

|Average Congéntration; e o L T

99 ppmvw -

Average Flow Rate: - «as 00

261 scfm -

Molecular Welght: . (Methans)

T Ysodgmole -

66.22 mg/n®.

- 1.88 mg/SCF

. 41346E-06 b/SCF




Emission Rate Calculation Sheet
Methane Emissions

. . Facility : Sprague Searsport - - .S ot e S Start Date: 07/12/12
Sourcefl..ocatlon‘ Residual Oil Exhaust Duct Sl o JEnd Date 42-ul-12
- End Time: 23:59 -

Average Cc:hcantratlon e o et L L e 0GPV
AverageFlowRater -~~~ 7 o267sdm
Molecular Weight:* .- (Methane) ~— = =" "] - oo 1604 gimale . o

mgm®= (MW PPM)/(24 055 Ix’mol PPM)-:_'__.I__ o 7283mgn®

(mg/m ) (m3/35 31 sc:F)

oSS 20smgsor

bscr = | ASHOTEOSBISCE

e = oo




Emission Rate Calculation Sheet
Methane Emissions

- Facility : Sprague Searsport. - :
SourceILocatuon Reéldual Ol| Exhaust D_

‘Start Date: 07/1312

' Start Time: 0:00
End Time: 15: 19

'Average Conceniration: = 0

[Average Flow Rate: . -

Molecular Weight: ~~ -

~(Mothane] 16,04 gimole

biSCF =

mg/m3= : (MW PPM)f(24055l[mol'fM:

mngCFn ' _:f': (mglma)(

T e ignt

3135"31 SG 8

1 1.95 mgfsc:F;' '

0067 bihr

End Date 13-Jul-12

R R e 0F ppww L fa

AsMsEOSWSCE




Volumetric Flow Calculations

. Start Date:. 0611'3/12 G
' "Stop Date: 0: 00 .
Start Time: 0:00 -

TraV-POint DeIta P ("H 0) ".:::"

.~ SQRootDeltaP | ==

| Averdge

0.10

0.31 | 66.4

Average Delta P, ("HZO)

0.10

Average Stack Temp, (F}

66.4

Bus: {fractional Wafer)

0.010

Phar:. "Hg} ARt

29.9

Py: ("H20)

0.01

COz: (/ovd)

0.00

02! (f"vd)

20.90

CO ( /ovd)

79.1

0.58

0.267

0.84

28.84

28.73

o .'EStop Time: 23.59 S

Stack Temp (F) -~

17.50|fps

16,719|dscth

16,888 |scfh

281|scfm

279[dsctm

281|acfm

A = alther D"Z(Pl !4 or (L)( A

= 3600(1-B, MV AN Tl Padl(PIIT, (abs)) ~




Volumetric Flow Calculations

FacilltyISIte Sprague SearspOrt :
haust Duct

SOUrce ReS|dUaI Qil'.i

. Start Date: '06/'1'4/12;;.:};
_ Stop Date: 0:00. .~
.. Start Time: 0 0_
= Sfop Time: 23: 59

Trav, Point |

8QRootDeltaP .-

- StackTemp (F) -~

- Average .. 0.10

0.32

76.3

Average Delta P, ("_HZO)

0.10

AVerage ‘Stack Tem| (F)

76.3

B (fract:onal wat__g_r)

0.010

Pbars ( Hg)

29.9

Pg: ("HZO)

0.01

0.00

:0,_2: ( /"’vd}

20.90

CQ, (%vd} g

N (o)

79.1

0.58

0.267

;C (pltof coefficient) G

0.84

M {g/mole)

28.84

M, (g/mole} e

28.73

o79f -

18.10fps

16,971|dscfh

17,142|sefn-

286|sc¢fm .~

283|dscfm -

290[ackm =

WS

)




Volumetric Flow Calculations

Start Date: 06/15/12'_
~ ;:_'i:_Sta.rt_T_lmes 000 G
- Stop Time: 23:‘-5@" e

Trav,Point | DeltaP("H,0) = [~ _StackTemp (F} .

- Average 0.10 | 0.32 78.7

Average Delta P, ("Hzo) 0.10 Gy 079 - i

.:AVerage Stack Temp, {

Ber (fractional water)

8.7 Vo o oo 18.43lfps
0.010 o 16,927|dscfh

Puoar (Hy) 29.9 17,098[sch

Po (H:0) o | o0 Q 285[sctm
COp (%) o | 0,00 o 282|dscfm

03, (%ya) 20.90 Sy 2912

co, ( ‘Gvd) 0 Equations:

791 T, Tomp Stack +40

0.58 P=P i1:3 6+ PMr

0.267

0.84

28.84

28.73 ?Qs'~.3600(1 Bue)V, )(Tsiﬁ!Pw)(Pg)I( S(abg))

M, (gimole)




Volumetric Flow Calculations

Facnlliylslte' Sprague Searsport

~ Start Date: 06/16/12 -
- ‘Stop Date: 0:00
'_:Start Tlme:i 0:00

Trav.Point | - DetaP("H,0} | | 'SQRootDeltaP

. Stack Temip {F). = =

721

: ‘AVéragé 0.10 0.32

079 oo

0.10 ¢

18.16|fps

72.1 Ve o
0.010 L

17,164|dscth.

29.9

17,337|scfh

Py ("HzO)

0.01

289|scfm - -

0025- ( i’{lvd) 5 000

20.90

Op (You)

291/

CO, (%he)

79.1

.NZ! ( ﬁ'vd) ‘

0.58

Stack Bla (ft) L
L (ft) e

Wi

A, (i) 0.267

C {pitot coefflclent) - 0.84

My, (g/mole) 28.84

28.73

M., {g/mole)

i‘qsr:..36@0(1,~B;;;)cf'vsj(A)cnmme)c B




Volumetric Flow Calculations

FacllltyISIfe Sprague SearSpOrt
Source Resm‘ual Ol Exha

.. Start Date:
0:00 -

Stop Date:

: éfart Time:
i Stop Time:

Oeﬂ?jfﬂéét

0 00"
23\59

o iA\'[_etagé -

Trav.Point |  DeltaP ('H,0)

" SQRootDeltaP. " -

~ StackTemp (F) .

0.10 0.31

72.6

A\iégf'éiﬁébéifé“ P ""(“"I“-'lgd)

0.10 G

0.79 T

72.6 A

17.77

fps

B, (fractlonal water)

0.010

16,785

dscth

:Pbar’ {“Hg)

209

16,955

scth

_g’ ("[-IzO

0.01 Q,

283

sefm _

-COZ: (/avd}

0.00

280

dscfm

'02! ( 6vd)

20.90

285

acim

:Cof(/:’vd). S

Nz, (%ou)

79.1

Stack Dia_{ft)

0.58

L )

W, (1

A, (it)

0.267

Gy, (pitot coéfﬁ_éienf

0.84

M (glmoie)

28.84

VM.S.! (g[mOIE) Ly

28.73




Volumetric Flow Calculations

| Start Date:
-Stop Date

FacllityfSite: Sprague Searsport-
Source: Residual Oil Ex

o Start Time: 0:
- -Stop Time:

06/18/12
i 00

| Trav. Point: Delta P {"H,0} = |-~ SQRootDeltaP | - - Stack Temp (F) -

71.2 V., 17.58

Av‘erage Delta P, ("HZO) 0.10 G 079 . i
T | fps_

0.010 = 16,645

dscfh

| ;vs, (fractmnal wa r}
Pbar! ("ng "

29.9 RS 16,813

sefh . -

0.01 280

Py ("Hze)

scfm. ©

COy (%) 0.00 277

dscfm - ¢

Oy, (%na) 20.90 282

acfm

CO (Avd) :'.

79.1
0.58

0.267
0.84
28.84
28.73

C (pitot coefﬂcient
Md, (g!mole) e
Ms, (g]mole)




Volumetric Flow Calculations

"’"'*Sp]'ague Searsport

- Start Date:
- Stop Date: 0:

- Start Time:
. 'Stop Time: 2

06/19/12.

Teav. Point |

* Delta P ("H,0) -

.- "8QRootPeltaP .|

Stack Temp (F) =

: 5:'53"3?‘1‘?6?595'5-3:'3]6_ 0.10

.31

70.2

Average Delta P, ("H,0)

orol

‘AVera e Stack Temp, (F

Vi

17.55|f

By (fractional water)
bear: (“H') S

iCOzs Mvd

05, {%ua).

i

16,646|ds

16,814

280|s¢

- 277

281z

CO, (%va)

Equatlons

Ny (o)

Stack Dia_ (ft)

0.267

Cy (pltot coefficient

0.84

My, {almole

28.84

M, (g/mole

28.73




Volumetric Flow Calculations

3 tarﬁ E)afe 06l21f12: e

Trav.Point | < ot Belta " StackTemp (F)
“Average 0.10 | 0.32 86.6

Average Deita P, {"HZO) 0.10 G 0.80[
Average Stack Temp, (F) 86.6 V..o 18.30|fps

2 i 0.010 T o 16,838 -
29.9 P 17,008|sefh
0.01 Qo 283|s¢
0.00 - .:::k 281 lasé
20.90 Sl 293 ach
co, (%y&) 0 Equations:

Ny, (Yo 79.1 e *‘"TempStank 480
Stack Did 0.58 i :

0.267
0.84
28.84
28.73

Cp {pit ] ceefﬂcnent),
My (g/mote)
M, (g/mole} _iﬁgz.' s




Volumetric Flow Calculations

FacilitylSite: Sprague Searsport Start Date: 06/22/12
. Source: Residual Ol Exhaust Duct  Stop Date: 06122112
L Stop Time: 2359

Trav.Point | DeltaP(H;0) |  SQReotDelfaP | StackTemp(r)

 Average 0.09 0.30 | 81.9

0.79|
16.99(fps

Average Delta P, ("H,0) |  0.09 R,
Average Stack Temp, (F} | _ 81.9 v i
Bl (fractional water) 0.010 15,768|dscfth
e (T ! 29.9 EEIEE sezlegn T
Py ("Ha0) 0.01 e 265scfn
CO(%w) = 0.00 263 |dschmi
Oy (Yowt) - 20.90 B s 272|actm
QO!(%vd) o 0 Equations:

Na, (%ovad 79.1 T, = Temp Stack +460

Stack Dia (ft) 0.58 P =P36+ Py
L, (/). M, = 44 0O, +.32 0, +
W, () JF18(Bye
C,, {pitot coefficienty =
My, (g/mole) =
M,, (g/hmole)

0.267
0.84
28.84
28.73




Volumetric Flow Calculations

~Stop Date: 06/23/12 -

' Stap“l‘m'me, 28:69

Start Date: 06/23/12 .

Start Tim

Trav.Point| _ DeltaP("H,0} [ sQ

_ StackTemp(F)

_ Average 0.08 |

75.7

'Average Delta P, ("HZG} 0.08

'AVerage Stack Temp,. (F) 75.7

B« (fractional water} 0.010

16.11f|

15,126

Ppas ("Hy) = i.::;f o 29.9

P, ('H0)

0.01

COy, (Youa) -

255|s¢fm

0.00

252|dscf

5,02! (Av‘d)

20,90

258|acfm’

CO ( ’f"vd)

79.1

0.58

0.267

0.84

M,

28.84
28.73

(glmole) i

'( G A, sqrwenap)
h D"Z(P[)MOF(L)(W"Z R

P (obsl)




Volumetric Flow Calculations

FacilntylSute Sprague Seafspdrk et Al
Source: ‘Residual Oif-Exhaugf:Duct'

- Start Date: 06/24/12
_ Stop Date: 08/24/12

~ Start Time: 000
' Stop Time: 2350

Vrav Point | BeitaP (0] | SAReotDeiaP |

_ StackTemp (F) -~ -

- Average | 0.08 0.29 |

80.9

0.08 G

0.79 T

80.9 Voo

16.35|fps

0.010

29.9

15,355{s¢cf

in, C0) 0.01 Q

256[scfim

i-Cozy (Avd) 0.00

253{dscfm

20.90

;025 ( /°vd)

Py B

0, (% A’vd) 0 Equations

79.1
0.58

ZNZ’ (A’vd) o .

§S"fat=l§Dia;(ﬁf)}

0.267

iGs,:-(nit_ot | 084
‘ | 2884
28.73




Volumetric Flow Calculations

. startDate: 06/25/12
. Stop Date: 06/25/12 -
. Start Time: 0:00 .
 Stop Time: 23:59

- Trav. Point DeltaP{"H,0) " | SQRootDeltaP | . StackTemp(F) . =~
- Aﬁérag@i% 0.07 0.27 74.3

Avérage Delta P, ("H,0) = 0.07 e ot
EAverage Stack Temp, (F’ 743 Ve - 15.41(fps
B 0010 C [_tasodfusom
29.9 B 14,651|sc
0.01 Qs 2aascim
0.00 [ o - 242| g
20.90 B 247]actm

0 Equations
0.58 s s

COz, (%Vd) =
0g (%oya)
CO, (%)
:N?.) ("(‘vd)__ |
Stack Did 4(f“t}

0.267
0.84
28.84
28.73

,c (plfof' coefﬂcient -
Mg, (gimo]e)
,MS! (glmole)




Volumetric Flow Calculations

FacilltWSIte' Sprague Searsport . Ut Start Dater 06126112 ¢
_Source Residual ou Exhaust Duct S ,'Stop bate 06/26/12'5

Hal

.{,Stop Tlme. 13..0_0

Trav.Point|  DeltaP("M0) | _ SQRootDeltaP |  StackTemp(F)
| Average - 0.07 | 0.26 67.7

AVﬂ‘rage Delta P, ('.'_Hzo
Averagé Stack Temp, (F
B, {fractional water)
Pbar! ( ng} : Ee
Lif% ("H20)

0.07 078) . 0
67.7 14.81|fps .
0.010 S 14,115|dscfh
20.9 S 14,258 |scfh
0.01 Qs 238/scfm = =

0.00 N 235ldsefm :
20.90 B 237[acfm 0

0 Equations:
79.1 T,=Temp Stack +460
0.58 X ST ORRL T S S

0.267
;C (pltot coefflment) - 0.834
'Md, (g/mole} St 28.84
M. (g/mole) -;.,ﬂ:;'"} 1 2873




Volumetric Flow Calculations

 Start Date: 06/27/12
_Stop Date 06/27!12 =

Trav.Point | - Delta P ("H,0) - | - $Q Root Delta P

Stack Temp (F} .

| Average 0.08 0.29

68.0

0.78| ¢

16.13|fps

68.0 VAT

15,360|dscth

Buei (fractional Watér} ] o010
Pban ("H ) i . 29.9

15,515scfh .

Py ("H,0) .01 :st

250[scfm

CO,, (/ova) 0.00

256|dsefm -

Oy, {/ovd} 20.90

259]acfm .

,CO (%a) 0 Eq uatlons

NZ» (/de)

0.58

Stack Dia {ft)_
L, (ft‘r:-_; -

W, (ft)

0.267

A (i)

0.84

C - (pitot coefflc:ient)'i,_
Mg (g[mole) :

28.84

79.1 T, = Temp Stack + 460
P Pg!136 -l-,Pbar ‘

28.73 . = 3600(1- 'wg)cvg)(A)cTsm/meFg)fmabﬁs))'




Volumetric Flow Calculations

FacllltyIS|te Sprague Searsport Gl D e o Start Date: 06/28/12
: Source Re3|dual oil- Exhaust Duct . sl stop Date: 06/28!’!2
: : ' Start Time: 0:00
. Stop'Time: 2350

Trav. Point |~ DeltaP("H,0) | = SQRooetDeltaP | =~ Stack Temp (F}~ -
“Average - 0.08 | 0.29 76.0

Average Delta P, {"H,0) 0.08 079 -

Average Stack Temp, (F) 76.0 1622/fps

15,220{dscfi

B (fractlonai Water) 0.010
'Pban (Hyy 29.9

15,374[scfh

Py, ("H:0) - 0.01 256|scfm

€O, (% A'va} o 0.00 254|dscm

0y, (Yva) 20.90 S 260|acfn .

CO (A:vd) SN 0 Equatlons
Ny, (%ova) 79.1 :

Sta k_lea (ft) 0.58

ZW ) M, & Mo(1-Bo 180,

§A ey 0.267 ;G=3qrt(“rg/P$/M5}

C,. (pitot coeff:cuent) i 0.84 —859(Cp)(G)(AVg Sqrﬁbeita
fMd, (gimole} - 28.84 gA either DA2(P1Y4 or (LYW o
M, (gimole) 28.73 Q, = 3600(1-Be Ve AN Tais Perg X PI(T '(ébS)):-f:}




Volumetric Flow Calculations

Fac:htylSﬁe Sprague Searsport ;
Source' ReS|duaI Ol| _Exhaust Duct

- Start Date:__0_6f29f125::?

. Stop Time: 23:59 -

Start Time: 0:00 -

Trav, Point | - &

Delta P ("H,0)

8Q Root DeltaP - -

_ Stack Temp (F) =

_ Average _

0.08

0.28

75.4

Aveérage Delta P, (“HZO}

0.08

75.4

Bus: {fractlonal water)

AVerage Stack Temp, (F)

0.010

Pbars ("Hg)

29.9

Py, ('H,0)

0.1

Coz: ._(%vd; !

0.00

Oy (%)

20.90

CO, (%)

5N25 (Avd) e

79.1

0.58

§Stack Dia {ft)

0.267

0.84

28.84

'Ms, (glmole)

28.73

0.79

15.66|fps

v,

14,713

14,861 |si

248lscfn

245

251| ac

Equations:

Q, = 8600(1-Bus (V X

)(Tsfdf pstd NPT abs} :




Volumetric Flow Calculations

FacmtyISIte Sprague Sea_rsport

Source ReSIdu | Ol Exhaus’t Ducf :

. Start Date! 06/30/12
- Stop Date: 06/30/12 .
-~ Start Time: 0:00 ;
. Stop Time: 23:5

| Trav.Point:| Delta P

? (*Hy0)

_SQRootDeltaP | 7

_Stack Temp (F} -~

. Average |

0.08

0.28

85.3

Average Delta P, (*H,0)

0.08

:A\iéir'ég'e Stack Temp, (F) "

85.3

By (fractional water}

0.010

Pbarv ("Hg)

29.9

Py (."HzO.) He

0.01

COy (%oua}

0.00

O (%)

20.90

CO, ()

N2, (%)

79.1

Stack Dia [ft} -

0.58

0.267

Cy. (plto't coefﬂcnent)

0.84

:Md, (glmole)

28.84

M, (a/mole}

28.73

0.80)

15.79|fps

14,568 d:

14,715]scfh

245|scfim




Volumetric Flow Calculations

FacllltyISIté Sprague Searsport ST
Source ReSIduaI Ofl ExhaUSt Duct

- Start Date: 07/01/12

“  Stop Date: 0710112
.....Starf Time: 0:00 i

Stop Time: 2359

Trav, Point |

“DeltaP ("H,0) | -

__SQRoot DeltaP

. Stack Temp [F) -

_Average

0.08

0.28

83.2

Average DeltaP,("H,0) |  0.08

jAVerage Stack Temp, (F)

83.2

0.010

éPbar’ ("ng

B {fractional water)

29.9

0.01

QPg, ("‘HZO}

0.00

20.90

79.1

0.58

0.267

0.84

28.84

Mss

(gimole) e

28.73

;vsi e :

15.85|fps

14,674]¢

14,822 |scfh -

247|scfm

o

245|dsei

254 L

Equations:

:T Temp Stac“' -

:I(Ts (abs




Volumetric Flow Calculations

Fac:llitylS|te Sprague: Searsport o
Source Resmlual Qll Exhausf DUCt

o0 Start Date: 07/02/12.
! Stop Date: 07/02/1

o Start Time; 0:00 0. -
- Stop Time: 2350 -

“Trav. Point |

/DeltaP("H,0) [ = SQRootDeltaP. [ -

“Stack Temp (F) -~

__ Average 0,08

0.28

81.5

Average Delta P, ("H,0) |  0.08

:Averége‘ Stack Temp, {F) 81.5

Buss; (frachonal water) =]  0.010
:Pbars (“ g) s

29.9

P, ("H0) 0.01

COy, (%ou) 0.00

02: (ﬁf'”")' o 20.90

CO, (%ua)

Na: (%ous)

79.1

0.58

stack Dia (ft)

L, ()

W, (ft)

A, (ftz)

0.267

Gy, o tot coefflcient
'Md, g!mole)

0.84

28.84

M, (g/mole) " | 2873

0.79]

15.92/

14,932|sef

249|scfm

246|dscfn

255|ac

Equat:ons

M Md“ BWs}"M S(Bws)
G= Sqrt(TsIF’sfMS)

' "p'_Stack + 460

v&_ = g5, 9(0 NG )(Avg Sqﬁ Delfa P)
A either‘ D"Z(P] 4 er (L)(W) :
= 3600(1-Bue XV (AXT smfF’w)(Ps)f(T (abS)

Lo




Volumetric Flow Calculations

Source ReS|duaI ou Exnaust Duct g:

. Start Date: 07/03/12 -

1 Start Time: 0:00
_ Stop Time: 23:59

Stop Date: 07/03/12

Trav.Point | - DeltaP ("H,0)

SQ Root DeltaP

| StackTemp (F) .

- Average ':2; 0.08

0.27

82.5

Average Delta P, {"H,0)-

0.08

Average Stack, Temp, 82.5

B (fractlonal water} 0.010

Phars ( Hg) 29.9

Pgs ("-.Hzo.}-. T 0.01

GOy, (%) 0.00

024 :(‘%'vclj]' ' 20.90

€O, (%)

iNi: (/"vd} L

79.1

0.58

§Stack Dia (ft)

0.267

C,. (pitot cosfficient)

0.84

M, {g/mole)

28.84

M, (g/mole)

28.73

0.79|

15.69|fp

14,691 |sc

Q, = 3600(1- Bws)( VT smme)(Pa/th abs)




Volumetric Flow Calculations

;FaCI|ItnyIfe Sprague SearSport R
Source Remdua! Qil Exhaust Duict

Stop Date_:'
D i R StartTlme: .00
- _:_..::- e i S e e Stop T|me: Hale e

 Start Date: 07/04/12.

 Trav.Point | = DeltaP("H;0) |  SQRootDeltaP ~ | - Stack Temp (F)

- Average | 0.08 0.28 | 75.1

Average Delta P, ("H,0) 0.08 G 0.79

Average Stack Temp, (F) 75.1 v, 15.61|fps

Bis, (fractlonal water) 0.010 R 14,676|ds

Pbai‘! ("Hg) 29.9 ; i - .. 14,824 RO

Py ("H,0) - 0.01 Q, 247|s¢tm.

co, *u:;;;d)“: 0.00 2as|docim

;co o

‘Nz; (Avd)
Stack Dla (ff) -

L
‘.W! (ft)
A
Cy, (pitot coefflclent) e
My, (g/mole) - "
My, (gimole) -~ ©

79.1
0.58

0.267
0.84
28.84
28.73




Volumetric Flow Calculations

FaClhty[SIfe Sprague Searsport”
Source Residua] ofl Exhaus’c Duct

 Start Date: 07/05/12 . -
fStop Date 07105!121 '

B Stup.Tlme 23! 5§

Trav. Point = Delta P ("H,0). - » | " "8Q Root Delta P.

_StackTemp(F)

" Average 0.08 0.29

80.8

0.79]

Average Delta P, ("HZO) 0.08 G e
Average Stack Tem| : 80.8 Vo

16.30|fps

15,158|dscfh

Bl (fractlonal Water) 0.010
Pars ("Hg) ' 29.9

15,312|scfh -

Pp(H0) | ou Q.

c_c;i'z;;_(%w);f- 0.00

253[d

Oy, (o) 20.90

26tfacim

C:O;;j_(i%:v&’)' 0 Equations:
79.1 T = T8

qu)

Stack Dla __(ft) 0.58

L)

w, (ft) s

A, (f"t"‘)- A 0.267

G, (pitot coeffl 0.84

Mq, (gfmofej T 28.84

M;, (g/mole}

28.73 Q, 3600(1-% (Vs)fA)( smfpaw)cp)




Volumetric Flow Calculations

. StarfDate; 070612
' Stop Date: 07/06/12-

_FamlltylSlte Spr‘ague”Searspor’t
e SOurce' ReS|duaI '

: :::E-.:;;.-; :Stop Time‘ 23 59

| TravPoint |~ DeltaP('H,0) : | SQRootDeltaP. -] = Stack Temp(F)
| Average 0.08 0.29 81.1

16.26[fps =
15,111|dscfh -
15,264|sefh -
254|scf
252|dscfr
261 lacis

Averagé Delta P, ("H,0) 0.08
Average Stack Temp, (F) 81.1
B (fractlonal water) 0.010
Pran "Hg) TR 29.9
P, ( HZO) 0.01
COs, (%) 0.00
0, (%) 20.90 i
CO, (Y%ova) 0 Equatlons

No, (%o 79.1 T, =7 "':p‘étack+460
Stack Dia ‘ft} S 0.58 /13, :

L (ft)':_; S
W, (ft)
A (D)
G, (pltot coeffic en
Myg; (g/molie) :
jI\Jl__e,,;(@ﬂ'n'-_olvzfe) £

0.267
0.84
28.84
28.73




Volumetric Flow Calculations

. Start Date: 07/07A2 |
Stop Date: 07/07/12 "

- Start Time: 0:00
. Stop Time: 23:50

Factlltylsne Sprague Searsport i
Source ReSJdual O;[ Exha

o PeltaP ("H,0) 1| 'SQRootDeltaP | - Stack Temp (F} -

: .,_Av_erage g 0.09 0.30 87.0

Average Delta P, ("H,0) ©~|  0.09 G 0.80]

17.39|ips

-A%fefagé's'tack Terh'p, '(F;irr 87.0 Vs
B » 15,985|dscfh

| 0.010
i 29.9 16,147 |scth

0.01 Q, . 260|sefm

0.00 R 266|dscfm

20.90 S 279facim -

02_: (_/ovd). o

CO: (%vd) i 0 Equations:

M Ol 7o

0.58

0.267

0.84

'_C (pltot coefflment)'f
My, {g/mole)

28.84

M,, (gfmole) 28.73




Volumetric Flow Calculations

FacllityISIte Sprague- Searsport
Source Resndu C

.- Start Date: 07/08;'1'

- ‘Stop Date: 371081'12:;
. Start Time:
" Stop Titme: 23:59 .

00 -

Trav, Point |

_DelfaP ("H,0)

SQ Root Delta P

_ StackTemp(F) .

s ’IAVéI":a'geif ;

0.10

0.31

81.4

Average Delta P, ("H,0) . -

0.10

81.4

fA\?érégé Stack Temp, (F)
Buiss (fractlonal watér) :

0.010

Phar, ("Hg}

29.9

0.01

CO,, '(%\;d‘)"-' ; =

0.00

Oy, (%va)

20.90

co, Mvd)

79.1

0.58

0.267

(G (pltot co fnc

0.84

My, (g/mole)

28.84

M., (g/mole)

28.73

079 -

17.86|fps

16,595|dséfh

16,762 |s6th

279(5cfm

286 acfm




Volumetric Flow Calculations

FacnlltyIS|te Sprague Searsport S
Source ReSIdual Oil Exhaust Duct_ :

 Start Date: 07/09/12. .
' Stop Date: 0?/09/12-
; Start Time. _CI'U_O_
.~ Stop Time: 23:50 - -

 Trav.Point | DeltaP{("H,0) . | SQRootDeltaP |

.. Stack Temp (F) =

. Average 0.10 0.32 ]

79.2

Average Delta P, ("H,0) = 0.10 G

orol . -

'Average Stack Temp, (F) 79.2 _ Z:Vs e

17.96

16,757|dscfh .

Bivsi {fractlonal water) o 0.010
Pban (“Hg} " B 29.9

16,926|scfh

Py ("H0) _' 0.01

282|scf

GOy (%) | 0.0

279|dscfr

Op (%) 0| 2090

2881 sat

CO, (%) 0 Equat.io“ns |

Np (%oui)

0.58

Stack Dia {ft) .

0.267

0.34

28.84

‘Ms"f (gimole) "~ - 28.73

79.1 T, = Temp Sl’ack + 460"




Volumetric Flow Calculations

Facnhfy!Snte Spragueﬁ Searspor’t"

. :;.-Q::; Stérf Dél’é' 'UTMO/’I?  : o
E Stop Date 07.’10/12 e

. Stop Time; 2359

Trav, Point |

“DeltaP{"H;0) - | ! SQRootDeltaP : |- StackTemp (F} =

“Average |

0.09 0.30 80.4

0.09 | G 0.79]

3-Average Stack Tempa

*"’?._.

80.4 VAR 17.05(fps =

Buwes (fractlonal water)

Pban {"Hg_)

29.9 B S 16,026|scth

Py ¢ Hzo) R

0.01 Q 267 |scf

‘c;:c_:z*;;(%\;a)

Oy, (Yavit)

GO ( /“vd)

0 Equations:

:Ng, (lovd)

791 Ts:TempStac —

Stack. Dia (ft)

0.58

L (ft)

W, (ft)

Md(‘!—BWJH S(BWS)

%A (ftz) o

0.267 s Sqrt(Ts/F’ nvrs)

0.84

G, (pitot coefﬁment);
My, {ghiale)

28.84 = eithier D"Z(Pl f4 or Lj(W)

Ms,(g!mOIE) RO D

28.73 Q, = 3600018, NV N AKT ulPa) (PIAT, (abs)) -




Volumetric Flow Calculations

v Start Date: 071112 <.
j_ Stop Date: ommz
Start Tlme 0 00 -

- Stop Time: 23,,59.

FacllttyISIte Spragus _Searsport SRR e

Source. Resrdual Qil Exha t Duct f-'

[ Trav.Point [ DeltaP("H,0) | ~ SQRootDeltaP |  StackTemp(F)
~Average 0.09 0.29 | 81.2

Average Delta P, ("H,0) - |  0.09 G o7e]

Avéragés ick Temp, (F) - 81.2 Ve, 16.66/fps .
By, (fracnonalfWatér)_ | 0.010 SR 15,481 |dscft

Pyae ("Hg) 29.9 15,638{scfh

Py (H;0) 0.01 Qs 261jscfm .
COy (Youa) 0.00 i 258|dscfr

Op (%oya) 20.90 Py Do

CO, o)
Nzi (/{‘vd) 4

79.1

0.58

Stack Dia’ (ft)
L, {ft)
W, (ft)

My = 44 GO, +.32 Oy + 128 co +.28 Nz
M = M 1-Bs) 1 8(BWS) o

A, ().

0.267 G = Sqri(TJP/M,)

0.84 V =859 Cp)(G)(Avg" Sqrt Delta P)

sz (pltot coefflcmnt)':f_: =
Md! (Qfmoie) . i

28.84 A= sittier DAE(PI)M of (L}(W)

M, (ghmole) . | 2873 Q, = 3600(1-By (VAN T PuaXPJT, (abs




Volumetric Flow Calculations

Facrlltny:te Sprague Searsport -

- Start Date: 071212
. Stop Date: omzmz__';- e
- © ‘Start Time: 0:00

e e Time 2360

Soume __ReSIduaT C)]I Exhaust .Du' '

| Trav.Point | ' DeltaP("H,0} " |  SQRootDeltaP |  Stack Temp ;.
' Average 0.08 ' 0.29 | 79.3

AVerage Delta F' {"Hzo) 0.08
Aveérage Stack Tem | 793
B (fractlona[ Wate:': 0.010
:Phar! { Hq} I " 29.9
P, _(“HZQ)- R 0.04
COy @A@)’ : :'f' i 0.00
O (w1 ] 2090
CO, (%) o 0 Equatnons

EﬁNz, ("{’vd} 79.1 '
) 0.58

79[ o
16.40lfps. -
15,294|dscfh -
15,448|scfh
257 |scf
265|decim
263lach

0.267
0.84
28.84

M., (g/miole) 28.73




Volumetric Flow Calculations

FacllltyISIte Sprague Searspor’c
Source., Re&dual Of Exhaus’t Duct .

 Start Date: 07/13/12 =~ -
~Stop Date: 07/1 3/12,

_.Stop Time: 15 19

| Trav. Point |

- Delta P ("H,0) = | 80 Root Delta P

- Stack Temp (F)

Average

0.09 0.29

83.7

Average Delta P, {"H,0) - 0.09 G

0.80|

Average Stack Temp, (F) - 83.7 Ve .

By (fractional Water) i

16.68|fps

0.010

-Phar; ("Hg)

15,426|dsc

29.9

gs ("HZO)

15,581 |scf

260scfm

'COZJ (/{’vd)

0.01 Qo
0.00 B

02! ( A’vd)

257|dscfm

20.90

267 aCfm R

CO, ( /ovd}

0 Equations:

NZ! (/de)

79.1 T = Te

stack Dla (ft) B

L, (ft)

W, (ft) e

A, (ft%)

0.267 G _ Sqrt(T IP IMS}

Cy (pltof ct)efficient): ' o

0.84

My, (gimole}

28.84

M,; {g/mole) - =

0.58 Ps=

=g 1- 'Bws)+18(Bws)

28.73 Q- 3660(1 B VAT smfPsg;)(P YT 1obe)




